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ft T *5 ^ T ( »J A If * U ^ 7 s h > S 8 % ( w / v ) , SWi + XO. 3 % , v ;b h - X 

1 0 % , Bit B-sr^*->£A7 7kftttlO. o 4 % . 'J > » 2 ?]< 3R ^7 'J 9 A 0 . 2 % , »i 7 J< R 50 
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StMJHl. 5%. fh7lt-l'^ i ;>3 0 p pmfrf.SjIitgittCllL, 3 Ot, 3 
B H £ a IS « -T 5 ) » SiLf:7;M'jyaf7-t"gSI*l;o^Ttgi±)|*©yDf 
7 - -tf g 14 ft , * > /< * K ft % m S L fc « , -^aw±co«'l4ffiXti^>A^ s-fi * ^ 
t C i:?:tH\ 0J * {4*11 7 ;!/ * V -f n -r 7 - -tf «D 5 % W ± , g$L<(il 0%W±, $6 

If fc , Jt S 14 1? <D S ft # B #> % ti & 4* n f4\ jg 14 ft X f4 * > A ^ H ft © £ £ - 7? * ill'] 

[ 0 0 2 9 ] 

fiSc ffl B US 14 , 1I7;M U y a f- 7 - -tf ft> 6 7" U 7 □ @H 5>J ** « Vr £ ti T S f* ft fc » % £ S 

$ ti 5 . WffrS»IROSBlRtj r WH{4. - AS © B US <0 « & & tf ffi Si 7a ft tp C T ft *. (4 «t 10 

^ o n * &\ « * % s it , x it m m + z c t t- s i* * m £ , ts si ± it r> # ft © 
iffli^ctttf stf, s fc & jo o 75r ft tc «fc o m m , is n ft , » * <t , x tt *i a ft -r a 

[ 0 0 3 0 ] 

W < L T f# £> ti fc 7 ;b ±> U 7 o -r 7 — -tf 14 , & ft »J W '14 tt * L , iff S © Hi flfi i? fc 4: 4 * 
-if-i'>:frfi?rg14©P.§*£§tt-f. -tf ^ ^ > # » * a* iS ^ . S D s - P A G E lei ogftf) 

tl«^?i*H 3, 000±2, 0 0 0 T*$D, 7 ;U * U 14 « T i£ 14 % £f T 3 <t IS n 

fc 14 H * * t . # ft ft # #J , il S &J , K a ffi ft » ffl ft it #J . fit 7k s ft r# M . « W ft if 
, giSIfflCSlft^Mf i: LTffiffltSC t^T'f 20 
[ 0 0 3 1 ] 

[ m m m ] 

XXtf-K SM-K P 4 3 ftft *07/^ 'J "^D f 7 - HI it iS f£ ^ (BE?iJS 
§3) ffl^fen K>St:&ttr^2. 0 k b <D m H tc tt L =y > ^ A g S ^ # A It „ S "T , 
pKF18K (T a k a r a) ©v/bf ^n-->i'"^-i' hti|AL/:iffi^2. Okb 

0 D N A ^ifdT't 5 B c a BE ST Sequencing Primer RV-M 
(Takara)St) : BcaBEST Sequencing Primer M13- 

4 7 (Takara) *ffit«PCR*R^ft. £ JS IS t4 , »SDNA30ng. ^7°7-Y 

t — ^20pmo 1 , ^dNTP^20nmo 1 , il^McoaiSgv>^">'i:v ; /^-;l/X;b 30 

-7 * *cis Y . Takara T a q iftfiJS^ 7 7 7 - 1 0(iL, StfTaq*U^7- 

-tr 2 . 5 U t L fc ( ± M 1 0 0 /i L ) c P C R fk 14 (4 9 4 °C T* 1 » M , 5 5tT'2»B, 

7 2tT'3^f B 1Sl^-i^/H:L > C n % 3 0 -9- -f ^ ;U ff ^ , 7 2 ti? 1 Oj^BUi 

igLf:„ P C Rift* H i g h Pure PCR ProductPurificat 

1 on A- -j V ( a «y -> a ) {CTffiiyL. 1 0 0 L O «I;K T' ig tB L „ ?# 5. n fc 2 

. 0 k bOD N Alfr*- B a m H I , X b a I ( □ v •> a. ) O^OBrLfti, P Sf iB 

tTMlLTfc'^fc p K F 1 8 k *(I^L, DNA tigat ion + -y h ver 
. 2 ( T a k a r a ) ICfcDti^KJSfcfTofc. S ft> ffi * ffl T ^ H ■ H B 1 0 1 1* * fl? 
SI^L, 73-f^-Y->> (100Mg/mL) ^ t i? L B S^tg tlh± lc T 4 W $ t „ ?# 
e> tl fc fB 8 ts t* % * 9" v ~> V (1 00/i g/mL) § W t B till W B L , 3 O IT 40 
tS « IS * L fc o t§i±itO^T^iiM (G 1 t-A 1 a-A 1 a-P r o-Le u- 
p N A . ^ y f- K W 5? RfT ) ffl ^ fc S '14 iRif S * ft ^ , M T )b ti V y a t- 7 - -tf <D S '14 fc Jt 
^ rS 14 fffi O ift ^ IS « i« * S ttc L , '>l?)|Mffl: B c a B E S T S e q u e n c i n g 
Primer RV — MS. t>" Be a BEST Sequencing Primer 

iL, 13S77'f-7-t B i g Dye DNA Sequencing + -y h ( 7 
7*7^ F'W*->XfA) 5ffl^T, DNA Sequencer 3 7 7 S (777-i 
K/WtvXf A) fc T J& S SS 5>J % ft J£ L fc . 
[ 0 0 3 2 ] 

^ <D m 9k , -/nxT--tfg14^(S]±Lfcl£Sf*{4E?iJ#^ 1 <Z> 5 2 (ft © 'J > 7 ;U ^ ^ 50 
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y ic , 7 5 fi <D ? Jl $ ^ y tf T )l 4^ — > tc N l 4 2 fiO^;l/* 5 >SA n J y'Xcftifn 
ItSjfcoft^tSlE^T'feS C fc^WBfl : n C J: D 2 - 1 0 % O 7 o f 7 - g 

14 co ft ± tf m e .n ft o * * n ^ n o §£ a «s tc n l > na <o r ^ y m ^ <o ■ « «c j» % 

£ IR ^ i> B $J T* ^ S * fir o ft c SSO^StLTIi, S i t e - D i r ec t. ed Mu 
Lagenesis System Mutan — Super Express Km 
*yh(Takara)*fflt^ 5 2 fil , 7 5 fit , 1 4 2 (5 O 7 ^ 7 6^ (i 1 © 7 ^ 7 
(C 1 ^ I f: c » S ^ -5 X S K (pKF 1 8k<D B a m H I , X b a I it -Y F C 7 n f 7 - 
^ffiiiiifc^^fflALftT^X^ F ) 3 0 n g . * «y h ft" -tr V 5 is b > ~7 -5 v - . 7' 
7^V-3-5 ( BH 5"J # ^§ 4 - 6 ) *&*2 0pmo 1 S tf T a ka r a LA Taq 
*ffl^PCR*Rofto S«;*ftli9 4 1»B, 5 5 °C t* 2 ^ M . 7 2 °C T 3 » IB * 10 

l it >f ^ ;b £ L . cti*3 0U-^*;Vrrofco (HtifcP C Rlifr^SSlTCti^ ^7 
-f V - L . HS^7X = F30ngtLA T a q *ffl^TSK P C Rtff^feo SC 
*fttt9 4ttl»B, 5 5 °C T* 2 # M > 7 2tt'4»ffl5: 1 *^^l/t d n ^ 3 0 

t)-^^/W7o/c 0 ?# 5 *i ft p c r & m * « si l > ^ -r y - a > s jc * ?7 ^ ft » , *n 

MV1 1 8 4tt*ff^lf^l/:c B*(E»ttfr6^7X5 KDN AStttHL, ^IIHB 

1 0 l***KIElftbfto COJBKIE»***^V>f5/> (1 0 0 /* g / m L ) ^ ^ L B 
S till tf B L , 3 0 °C T fi m m fi L ft o « « ± fit fc -3 i> T & /8 S H «: ffl ^ ft r§ tt ffl * fr 
^ , «7;l/*U^Df7--SOffitt«ctt^}S1t«0»^*tK*IfiLfte B f* * » §y t 
LTPCR*fTUkT«SlE?*iil, MHtt, « S E JU * fife S L ft 0 

5 2 {4 O U y > tf T 7 X ^ V lg tc B 81 L ft g S f* , 7 5 {£ <D if Jl $ ^ > tf 7 5 — > lC B 20 
Si L ft S S f* m T >l ii U ^ n r- T - -tf ct 0 t 5 % , 1 0 % * ti n S 'I* ffi O it 1m * 7jk -t 
t CO 4: L T IX » S tx fc 0 1 4 2ffifco^Ttt »J 2/ V WJ^O 7 5 7 * t ttSSiS Ba6 5 ti ft 
tf o «: o 
[ 0 0 3 3 ] 

B , ±IEaa»(a*ffl#^t>-&*Ci:*c«tO, ypr7-^gttco^]±^^WL/co 5 

2 ffi CO ffi S gp fit * -3 4J B a m H I - X h o Ififr, 1 4 2 ffi O S S SB (S ^ $ t? X h o I - 
A a t I Iifr, — F'TSJie : F*S'tr A a t I I - X b a I ft ^ 01 H L 
, B a m H I , X b a I jUlLT^^ftp K F 1 8 k «: ig ^ L > 7^ y-v' a VSESfr 
o fc o f# tl fc y 9 X ^ FDNA*ffl^t*BllHB 1 0 1 ft?:»lgSt, Ly s 5 2 

A r gOSa^lcSSCG 1 u 1 4 2 L y s OtStf *Pt) o ft 2 Lfco © 30 

«(0gS^ Lys52Arg + G 1 u 1 4 2 Ly s8S*HLy s 5 2 A r g$S*(Ctt 

^ i o % co tt m An tf S * 6 n ft o 

[ 0 0 3 4 ] 

* 2 

W ± CO ct -5 ^ m. m S ft ft a- S S 7° U y a @S 5»J (4 . K P 4 3 7n f 7 - i!^i7 U 7 a 
r7-t"i L ft S p (i , ± IS O «R «c S *i to ?Jb ^ o & 3 c tf 0^ tf ft o ft □ * c V 
Slc»*ffi^^tkffitt©f5]±LT^S^S7;l/* U / nf 7--tr' ( BE ?'J S ^ 2 ic *s i/^ T P 
he46Leu/Thr65Pro/Tyrl95Gly/Val273I le/Thr 
359Ser/Asp369Asn/Se r387A 1 a (C 1^ ? ft 7 U 7 P D f 7 

— -t? K P 4 3 H ) JCWL, *»W©yU^DE^Itf5SlI*SttfgfrO«WS:(i0^fto 40 
[ 0 0 3 5 ] 

SSfiyu^DEM*3-Kf 5Se?ifrtp K F 1 8 kcfcD B a rn H I fc A a t I I 
iC T «J t) ft L > H « A a t I I <h X b a I tc <fc 0 91 *) tB $ ft ft K P 4 3HSn-Ft4 
ii G * U iS - tc J: D & ? ^ ft ( A a t I llt^htin — K*ti«7S/»«:Slt* 
**Clfca<«|5fflWHW*ctB»*«»LT*rft*cf^HLft) o ffx fV L ft 7 = 5 X ^ K * ffl i> 
T^IIH B 1 0 1 « * ff5 H K «S L ft o S77X^F? Wj tH L ft ^ . B a m 11 I 4: X b a 
MC ct 0 «J Wf L ft o »5hftili«:f »H»*tTi!liLT6^ft p H A 6 4 i:«XL, 
S S H - 1 0 ( ft i$ K ft P/t ) Ra'y->^/H-^i^7 h (^W*77 K) £ ffl\,> ft x 
l/Hn* 1/- vaVSCctD^f x X tf - K S M - K P 4 3 * IB H Is AS L ft 

o ^^i^S^^^ftT^A'J*^** [ X * 2* ^ ;b ^ (fV73) 1 % ( w / v ) , 50 



JP 2004-187669 A 2004. 7. 8 



b b V ~7 b y ( -r << 7 n ) 1 % , SSi + X ( -r Y 7 n ) 0 . 5 % , Jfi ft ± h >J A 0 . 
5 % , m ^ 1 . 5%, S?J<^S[t hUnO. O 5 % , -r h 5 It -f * »J > l 5 p p m ] ± 
(c£SLT?ft)BK(E»tt(D7*L5;l/*i8««OJB««ffii:ct 5, 7 o x 7 - -tr-ifi £ ? 
«AOfl*WSLfte ^Df 7--BlE?tf pHA6 4l:»AS«fty5X5 F*SS 

[ 0 0 3 6 ] 

[ ^ u ^ y h > s ( a * % ) 6 . o % ( w / v ) , si s x * x o . 1 % , v/i/F-x i 

. 0%,BfiBEvy*>">i*7 7icftl1*0. 0 2%, U > 1 2 7j< i 'J L 0 . 1 % . m 7K R 
it h'J'JAO. 3%, 7 L b^*9--r^U>3 0ppm] 1 1 L , 3 0 °C , 3 2 0 r p m 10 
T* - «E hU S « L fc o C(7)lStgifi^ 5 0 0 mL§SP77Xn^O2 OmL±tgil!3 [ # 
D ^ 7 h > S 8 % ( w / v ) . m m x * X 0 . 3 % . V ;l/ h - X 1 0 % , Bit BE V ^ * 

a 7 ;i< ft i o . 04%. y >i 2*31* y a o . 2 % , At 7k as ke ^ h U ■> A 1 . 5 % . 

f h5f^i' 1 JV30ppm] (C 1 % fit 8 ( v / v ) L , 30 °C, 12 1 r pmt'3BPJ 
igib/co ?# 6 n fc « S Me * 9 ^ # It L , *«±I*oyDf 7-€i§tt*l£Lto T 

0 f- 7 - -tf g 14 & * -tf >T > ffi *c £ D , ^^*III^nfYy77-t!^*7 F ( ft ft 
IR ) Sffl^TMSLfto aS^I/^oE5>J**t5 7;b*'J ^of 7--BK P 
4 3HC0ig«S'tttin>ho-;l/ (Z;l/*y:/n-r7-ifKP4 3Hilfc^£r^ir£fl5K 
KilittfcHftft-CJSfcLfcfeO) <D * ft *c Jt 5 - 2 5 % ft _t L ft ( * 1 ) o* $ Jfc . 31 ffi 

SttBLfto 
[ 0 0 3 7 ] 

± IE « A » fit fc «t 0 » 6 *i 5 T ;U * U 7 a 7 - -tr t4 . BKfi««T<OS*©»»*(p]l 
«*8ttWB87;l/*'jynf7--l?0«ftt, *T ft to 15 > St ft M W 14 * M L > -If 5 > lc 

S-PACE(:iDB»e)tl5»fItf4 3, 0 0 O ± 2 , 0 O 0 T* & 0 . 7/V*'J 14 ^ 
T* rS 14 % *r -T 6 14 K * « » L T i> * c iSBBLfto 
[ 0 0 3 8 ] 

[ y a ^ 7 - -tf S 14 ffi « ft - ^ file » » ft ] 

S H (G 1 t - A 1 a-Al a-Pro-Leu-pNA : AAPL) «: ffl fc B? |R 30 
rS '14 14 s 9 6^77-t^yU-h (^7+) F«9 iC 1 0 0 m M * * BE « « ffi ( p H 1 0 . 
5) 48. 5 \l L , lOOmM AAPL 1. 5 /x L £ & £> & JS JS ^ ii S IS IR L 
SifgXtt^f 1^5 0 ^ L»D^, iEMSU-^-MS (LABSYSTEMS)*ffi 
ffl L 3 0 t T 1 5»BSK«:}Tt)fto II^n§^7-hn7^ , J>^4 1 4111110®:^; 
JS * ffi « L it o H X 1 u n i tli, ± 12 JS JCS ft T lc & l> T 1 » PbI ic 0 . 0 0 1 CO » ft g 

[ 0 0 3 9 ] 

[ y o t- 7 - -tf ffi '14 ffliJ ffi S - * if > ffi ] 

ij-trVy 1 % (w/v) ^ttJ 5 0 mM t^Siiig (p H 1 0. 5) 1. 0 m L * 3 0 
t75»IIISi!Lft*, 0 . lmL<D»iRfgiK*an*, 15^ ra S ^ * ff O c SIS<I± ffi 40 

(0. 1 lMMJ^anRI-O. 2 2 MS»t h U A - 0 . 3 3 MSK) ^ 2 . 0 m 
L hu X , 1ST 3 O^FIffiIL/:i, ffi iA £ f=f ^ , ttjffi^OBE^IJSIt^V^^^H^Lo w 

r y b O 75 ri o g r£ tc cfc 0 m m L o "T ft t) % . 0 . SmL^afStCT/I/AUttlHffijiSC 

1 % m H BS h U •> A • ^7 U ^ A : 1 % BK jtt SrI • 5 7j< ft m ' 2%gStF'J t )A • 0 . 1 
N 7k BE it -f b U ^ A = 1 : 1 : 1 0 0) ^2. 5 m L iiu 7L , IfiT 1 0»pp1ii(i}|, 7 x 

y - ;b « m [7 x. s - >ium c m * ft * ) g/ ?j< «cT2««j|RLfcto]«:o. 25 m 

L j$ to L , 3 0 °C V 3 0 # M ffi L /c e * O » , 6 6 0 n m lc *5 % Wt ft ffl «: ffl'J S L fc = 
7 s n t* 7 - Hf 1 # (1 P U ) (± > ±E5)£*frT' 1 1 m m o I Of PvXcffiS 

1" § BE *J ft 14 ^ > ^ * ■ » ft? H9 * m m S * £> O ^ B ft BP * « ^ L fee 

[ 0 0 4 0 ] 50 
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[» 1 ] 





mnmi (%) 


K P 4 3 H (D> hD-JW 


1 0 0 


L y s 5 2 A s p 


1 0 5 


Lys 52Arg 


1 1 9 


G 1 n 7 5 A 1 a 


1 1 0 


G 1 n 7 5 A r g 


1 1 0 


G 1 u 1 4 2 L y s 


1 0 7 


Lys 52Arg/G 1 u 1 
4 2 L y s 


1 2 5 



10 



[ 0 0 4 1 ] 

m m m 2 

( l ) %ftl<DM« 

iM^ILf; 1 m 3 CO rS & W 7)< 4 6 5 k g % 1)0 tL , 7k jg if 5 5 °C IC it L 7c t£ fc 4 0 % 20 
( w / v ) ti'J 7^ 'J^Kt h V ^A7j<f§i I 3 5 k g?:iljDLfc„ 1 5 ft fifl « J$ L 7c & 
, Rlth'J^Al 20kg, SiithUf A60kg, iKit h 'J fi 9 k g . & 
ft & *4 3 k g % ^ Jto L 7c o IE I 5 ft Pel « ft L 7c '& Ic . Hf * 5 y h 3 0 0 k g * ^ Aa L , 
3 0 ft TS W. ft L T *£) ft S: X ^ U - % ft 7c <0*»(i5 0«i%) . C O 7 7 U 

7c C«llttj*lifctt*&-r*Wil3!fX«*T»«}:t)a«^2 2 5 °C T* « td L , * W <fe 0 1 0 
5 °C T- Sf m ) o 
[ 0 0 4 2 ] 

# (c u x ' f y = * * - c «i Rg a w ( * ) « , s s 2 o l . 'j v y -y nt) tc ± re ^ - x m 

IS 1 0 0 ll*PI:txA L, £ ftt (1 5 0 r p m ) O ff ff T , 3N-r*>ttWffigtt»JZ Ofi 30 
« ffi , H SI 7 ;l/ ;l/ ( K JR » 1 0 ~ l 3 ) ^ > -tf > X ;U * > gg y h U •> A 2 2 ft S SB , flg 
fttig ( * ifc i 4~i 8) tMJ^A-lilS, jH U x y U > y y n - ;l/ 2 ft ffi g|? , 7j<4 
Rf a!Ol&»*3^liSTjSAL, * © » 5 # Pel * ft o 7c = g C <D =. * y - fC H 

tt y y m y h u •> a 2 0 m m as t -tf y 5 y h 1 oh«»*sal, a as *s ih * ff <^ ft sj 
- x z m tc o 

9li%(c*?li^Df 0. 511%, SU'ifiO. 5 ft ffi % * 

S *LT«»tt«iJfeSiJA* » 7c o 
[ 0 0 4 3 ] 
( 2 ) ffi ffl L JR fi 

# y y > « E g 1* : x y- u > y + y -r h ¥ tsj ft *p * ^ » & s . 5©xv;by>ios 40 

KM (TE3E (*) «) 

#'J7{"J;Hth'J!7i»*»iS : ¥^»?ll 0 0 0 0 (Rlif 2 - 2 4 2 8 3 ^fii 

s 1 1 h u ■> a : t^xr ( -t > h -7 ;nrs y ( « ) iy ) 

-tf y -5 h : ¥ & g y 3 . 5 )i m © -tf * 7 < h 4 A Si ( 3? V - ( 1* ) m ) 

y U x y b > y U n - ;U : K — PEG6000 ( ¥ ^J- -r ffi 8 5 0 0 , ?g 3E ( t* ) M ) 

«fttt^4'lthU , )A:8f*SKS-6 (A+Xh^tv ( \% ) H ) . 

^ M I 7 d f 7 — tf 15 y : SI l 12 St © * 5£ 7 ;l/ * V ~f a y 7 - -tf © 43- fS © S p° y e. & 153 

ns 6 2-2 5 7 9 9 o^iMH©*as ffj i (c e « © 7? ffi tc is -5 * n ay l fc it a m (6pu/ 

g) 50 
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mKZhn : ^va-;i,c b s-x ( ^ ^ u -f x - *± i¥ ) 

[ 0 0 4 4 ] 

JUSS0J3 
(I) 

I f If^ 5 OSi%(DX7'J-?:^Sigg2 5 OtfigKiL i«'J7*'JA|+ h 
'jn (liTi^^fll 0 0 0 0 ) 7 11%, SSltf'J^AZ 681%, fife SS h 'J 
^2011%, Sitt h'J'7A6Kfi%, M 7t % *4 0 . 511%, -ft7^ h 4 OMi 
% , 7|< 0 . 5 ii%©^-Xifi%f#fc„ 

Sl:bf^"i+t- (tillgi ( 1* ) iy , §120L, v \ >T -v Mt) (c ± IE * - X ffl 
lil 0 0 Ki»*SAL, ±14 (1 50 r pm) <£> * J¥ T\ JP^^yttflBffittlWZ 01 10 
« gp , K fl 7 h * /!> ( ^ * ffc l 0~i 3 ) > -tf > 7. ;!/ * y m i- V U •> A 2 2 K a SP , Hi 
S$ (SISl 4-1 8 ) t b >J 4 Siffli, # ijif UV^iJ n — ;b 2 K fi , 7k 4 
Ri»Ofi^«43»iaT'J5AL, * © » 5 # F.J3 Jft # * *T o fc „ 1 !C C C 5 * -»t - C IS H 
t£^r-f'Bg^h , J'>A2 0KSapt-tr^-^-rh 1 0 K S 8P * 13 A L , £ffiJfc!B*trl^iftfiiJ'* 
- x % 19 fc o 

ift m ^ - x 9 5 ■ m % ii a su h ? 2 . 8«%, lagttsmf 1 . 211%, # « na 
t o 7 1 7 - if e ? 0 . 5ii%, a a" s s 0 . 5K*%*B^UT«»e«isicSijB*»/£ 

o 

[ 0 0 4 5 ] 

( 2 ) f£ ffl l it m m 20 

^ -Y * y '14 W S S '14 SiJ : x =f- U > ^ 4- *t -Y F ¥ ±^7 /)0 ^ *< 8 . 5 <D X v 71/ y > 1 0 8 
KM (IE3E («) Si) 

* U T * 'J ;b &£ h U •> A 7k ?g ft : ¥ i£j # =¥■ S 1 0 0 0 0 (ft£¥ 2 - 2 4 2 8 3 f l^fE 

<d m m m ic ie is <d 7j m ic vt •=> t ci it l fc ) 

iit h 'J : f>XR ( -tr > h ^ 71/ 1$ ^ (HO H ) 

-tf v h : ¥ & @ 3 . 5 /imOt*^?^ h 4 AS ( M V - (HO i¥ ) 
^ ij i f 1/ > ^* 'J 3 - ;b : K — P E G 6 0 0 0 (f^»fi 8 5 0 0, "ft 3£ ( 1* ) M ) 
H 44 ^ if t" h U A : S K S - 6 ( ^ * X h h 5 v ( t* ) W ) 

* 56 Bfl X o f- 7 - -tf 3fi ? : SI 1 iE«0*«i7;l/*y7of7--eo§aiiSafre)1#SS 

HS 6 2 - 2 5 7 9 9 0 4§ >£ $g <£> ffi #J 1 tc IE <D 7? & tc S O* ^ iH |y L fc it sffi ^ ( 6 P U / 30 

g ) 

m ft %k ft ■ f b s - x c 4 ¥ - *± m ) 

il a $J E ? : W IS ± h U •> A • il fi£ ft 7K « ft *D f» (4tf»1 2 0 0 0 - 2 5 6 6 9 9 §iJ«0 

IS 55S COO 1 9 ] IE W. <D M & ffl VL =F £ 13) m K. L T tf It ) 

ii a rS 14 ffl *i ? : -5 >> □ -Y 71/ * * v ^ > -tf > X ;l/ * > 6S ± h U •> A co jfi ffi. M Cftffl 2 0 0 

0 - 2 5 6 6 9 9 ^ '£ m CO & « [00 1 8 ] CWOWafSttMtl^fclBIWKUTWft) 
[ 0 0 4 6 ] 

mmm 4 

aE2£7**iK{*8fe# #j e «a m c «c »j c , & m d ) h m l fc . 

[0047] 40 

im 2 ] 
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SEQUENCE LISTING 

<110> KAO CORPORATION 
(120) Alkali protease 

<130> P01701504 10 

<150> JP 2002-186387 
<151> 2002-06-26 

<150> JP 2002-304232 
<151> 2002-10-18 

20 

<160> 6 

<170> Patent In Ver. 3.1 

<210> 1 
<211> 206 

30 

<212> PRT 

<213> Bacillus sp. KSM-KP43 
<400> 1 

Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

15 10 15 

He Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 

40 

20 25 30 

Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 
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Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 75 80 

Val Pro Ala Asn Asn Lys Leu His He He Gin Phe Asn Gly Pro He 

85 90 95 

Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys lie Leu 10 

100 105 110 

Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 

115 120 125 

Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 

145 150 155 160 20 

Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 

165 170 175 

Val Gin Leu Arg Gly He Glu Gin lie Ala Gin Phe Ala He Ser Asn 

180 185 190 

Asp Val Leu Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met 

30 

(210) 2 
<211> 434 
<212> PRT 

(213> Bacillus sp. KSM-KP43 



(400) 2 

Asn Asp Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser 
15 10 15 
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Tyr Gly Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly 

20 25 30 

Leu Asp Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly 

35 40 45 

Lys He Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp 

50 55 60 

Thr Asn Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly 
65 70 75 80 

Ser Thr Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser 

85 90 95 

He Met Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin 

100 105 110 

Thr Leu Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn 

115 120 125 

Ser Trp Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn 

130 135 140 

Val Asp Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala 
145 150 155 160 

Gly Asn Glu Gly Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala 

165 170 175 

Lys Asn Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe 

180 185 190 

Gly Ser Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg 

195 200 205 

Gly Pro Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly 

210 215 220 

Thr Phe He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe 
225 230 235 240 

Trp Ala Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met 
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20 



30 



40 
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245 250 255 

Ala Thr Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe 

260 265 270 

Val Lys Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala 

275 280 285 

Leu He Ala Gly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn 

290 295 300 

Gin Gly Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr 
305 310 315 320 

Val Asn Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser 

325 330 335 

Phe Thr Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser 

340 345 350 

Asp Ala Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu 

355 360 365 

Asp Leu Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp 

370 375 380 

Phe Thr Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu 
385 390 395 400 

Asn Val Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val 

405 410 415 

Gin Ala Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala He 
420 425 430 

Val Asn 
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20 



30 



(210> 3 
(211> 1923 
(212> DNA 



40 
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<213> Bacillus sp. KSM-EP43 
<400> 3 

atg aga aag aag aaa aag gtg f tt tta tct gtt tta tea get gca gcg 48 
Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 
15 10 15 

10 

att ttg teg act gtt gcg tta agt aat cca tct gca ggt ggt gca agg 96 
He Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 
20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 144 
Asn Phe Asp Leu Asp Phe Lys Gly lie Gin Thr Thr Thr Asp Ala Lys 

35 40 45 20 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 
Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 
Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 30 
65 70 75 80 

gtc ccg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 288 
Val Pro Ala Asn Asn Lys Leu His lie He Gin Phe Asn Gly Pro He 
85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 40 
Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 
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100 105 110 

gac tac ata cct gat tat get tac att gtc gag tat gag ggc gat gtt 384 
Asp Tyr lie Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 
115 120 125 

aag tea gca aca age ace att gag cac gtg gaa tec gtg gag cct tat 432 i 0 
Lys Ser Ala Thr Ser Thr lie Glu His Val Glu Ser Val Glu Pro Tyr 
130 135 140 

ttg ccg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 

Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 

145 150 155 160 20 

gag ctt gta aaa gca gtg gcg ctt gat aca aag cag aaa aat aaa gag 528 
Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 

gtg caa tta aga ggc ate gaa caa ate gca caa ttc gca ata age aat 576 
Val Gin Leu Arg Gly He Glu Gin lie Ala Gin Phe Ala He Ser Asn 30 
180 185 190 

gat gtg eta tat att acg gca aag cct gag tat aag gtg atg aat gat 624 
Asp Val Leu Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 
195 200 205 



gtt gcg cgt gga att gtc aaa gcg gat gtg get cag age age tac ggg 672 
Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 



40 



210 



215 
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220 



ttg tat gga caa gga cag ate gta gcg gtt gec gat aca ggg ctt gat 720 
Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 

225 230 235 240 

aca ggt cgc aat gac agt teg atg cat gaa gec ttc cgc ggg aaa att 768 ]0 
Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 

245 250 255 

act gca tta tat gca ttg gga egg acg aat aat gec aat gat acg aat 816 
Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 
260 265 270 

20 

ggt cat ggt acg cat gtg get ggc tec gta tta gga aac ggc tec act 864 
Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 
275 280 285 

aat aaa gga atg gcg cct cag gcg aat eta gtc ttc caa tct ate atg 912 
Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 

290 295 300 30 

gat age ggt ggg gga ctt gga gga eta cct teg aat ctg caa ace tta 960 
Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

ttc age caa gca tac agt get ggt gee aga att cat aca aac tec tgg 1008 
Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 40 
325 330 335 
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gga gca gca gtg aat ggg get tac aca aca gat tec aga aat gtg gat 1056 

Gly Ala Ala Yal Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 
340 345 350 

gac tat gtg cgc aaa aat gat atg acg ate ctt ttc get gec ggg aat 1104 

Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn io 

355 360 365 

gaa gga ccg aac ggc gga ace ate agt gca cca ggc aca get aaa aat 1152 

Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 

gca ata aca gtc gga get acg gaa aac etc cgc cca age ttt ggg tct 1200 20 

Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

tat gcg gac aat ate aac cat gtg gca cag ttc tct tea cgt gga ccg 1248 

Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 
405 410 415 

30 

aca aag gat gga egg ate aaa ccg gat gtc atg gca ccg gga acg ttc 1296 

Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 
420 425 430 

ata eta tea gca aga tct tct ctt gca ccg gat tec tec ttc tgg gcg 1344 

He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 

435 440 445 40 
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aac cat gac agt aaa tat gca tac atg ggt gga acg tec atg get aca 1392 
Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 

450 455 460 

ccg ate gtt get gga aac gtg gca cag ctt cgt gag cat ttt gtg aaa 1440 
Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 

465 470 475 480 io 

aac aga ggc ate aca cca aag cct tct eta tta aaa gcg gca ctg att 1488 
Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 
485 490 495 

gee ggt gca get gac ate ggc ctt ggc tac ccg aac ggt aac caa gga 1536 . 
Ala Gly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 20 
500 505 510 

tgg gga cga gtg aca ttg gat aaa tec ctg aac gtt gee tat gtg aac 1584 
Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

gag tec agt tct eta tec acc age caa aaa gcg acg tac teg ttt act 1632 30 
Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 

530 535 540 

get act gee ggc aag cct ttg aaa ate tec ctg gta tgg tct gat gee 1680 
Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 

545 550 555 560 

40 

cct gcg age aca act get tec gta acg ctt gtc aat gat ctg gac ctt 1728 
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Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 

565 570 575 

gtc att acc get cca aat ggc aca cag tat gta gga aat gac ttt act 1776 

Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 
580 585 590 

10 

teg cca tac aat gat aac tgg gat ggc cgc aat aac gta gaa aat gta 1824 

Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 
595 600 605 

ttt att aat gca cca caa age ggg acg tat aca att gag gta cag get 1872 
Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 

610 615 620 20 

tat aac gta ccg gtt gga cca cag acc ttc teg ttg gca att gtg aat 1920 
Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala He Val Asn 

625 630 635 640 

taa 1923 

30 

<210> 4 
<211> 33 
<212> DNA 

(213) Artificial Sequence 

(400) 4 40 
gctaaaggtt tctccnnnca ggggcagact ggt 33 
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<210) 5 
<211> 33 
<212> DNA 

(213) Artificial Sequence 

10 

(400) 5 

ctcccaaaag gtttgnnnaa gaagcttgaa aca 33 



<210) 6 

<211> 33 

(212) DNA 20 

(213) Artificial Sequence 

(400) 6 

cacgtggaat ccgtgnnncc ttatttgccg ata 33 
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i2i:AC*aiirr*fn*^Fv»^TTTiJSiurvoi>rv»A>a»«Avi.^ lac 

1 20 . acaji : m 



«F43 1 B 1 1 TVGATZMljrPS PCS! AM 1 Iw V ACT **JtCPT»XC A I U DVHAPCTY t LpSA VSS LAP DSS F 34 C 

artato iai.TVCAT«i«*wpx»TAi]aiiiirvAorssiK;pT»ax^^ 24c 

KPVBtS lBl.TVGATE>O,AIWGSTA0«3anrVA0PS3*0PTlCDG*T«PBVNA^ 24C 

«-> iaO.»«ATt»Y«i«yCSI*»aP»l»IIAOP56K»TllDC»I«Pt>VT*POTrrLaAI»SLArM57 311 

*■ 3B0»TVCATt>f*A»«GS:AM»irilIAOrKBCATTOCJU*PtPVYAP<^ 33* 

sd-s2i iao>Tt^Tx^apspcuAXiiipm:AOPSEa<»TRi^iKPtMAP<rrrtUAJtASLAPMsr 33» 

»-> »ai trvCATULAPSPC«YAC«tNKVAOrfi5BCP7«TCAtKPOVMA»CTrtLSAlt£SLAPDSSP 34Q 

•-2 l»0:TVOATr><lJ»Sr&ST»J)III«W*QrK£»CPTIU«IK»[>VKA^T^JLtAJ(StLAJt>ESr 23» 



KP43 2* J , »t»Xin)SKT*T7*CCTS«»A7» I VA&ITVACl-XOirVXKKG I TF* rSLLKAAL I AGAAD I C^T.l Jen 

FJ-»»40 2<l,»A««MII*WCTSIUTMV»CW«LHJ^H»GIT7l(reLLIUUlL]»(UAW(^.I J CO 

KP»a*S 241 .WA2»a^*TAI7^TSMATFlVMytVA<31.JimrVKJ<«=ITTi:FSLI.lAALrACAAElCLCT J0O 

34 0 . WAWTMaKTA FMC C T SW ATPI VaGMVAOLKPITl m»G ITPF.PS1.1 KAAl : AGATPVCLCT 3»* 

*• 240.HAjrniSITAri^TSMTPIVA<^A<|LaiMFIiUtaCITPXP$LtXAAL:*CATT>V«LG3 a*» 

SO-S31 340,WAJfTI«KTArW«^SK»T»IVAC>«VAQL»JWIIUiaGITPKPCbIWUkl.IAGATOVGlCY 2*» 

A-l 241 .WAjnnJSITATT4GGTSMAIFIVACJ^A<pj™FIIl^&lTFWPSLlJl>ALlACATriClLCTI 300 

*- 2 2«aiWAamsrTAna3GTSputFivA4^AOUtstipvMaevT»KPc^ 39* 

• •*..••■«■■••••••••>■»•>•••••• •»»».••••••. ••••44k* a.**.. 



[02b] 



"43 301:F«HCK»CaVTtJ>KSLI4VATVllESa^T»OILATT5FTATACIlPLaiSLOTrSDAPASTrA 3»D 

XP*»»0 301 iFt4GM0G«O«VTtDK3I»^ArVTt«MA1.5TSOXATlrrFTATAC«FL».JSi.v««tiOArAST-rA jfcO 

Rpaaas joi.ircwGvtavi^DKsijr^Tvwaas^TM^ J( , 0 

I- I 300 , F^CIJOCWGFVrLDKSLir^AYVKlATALTTCOXATISFVTOACiKFLJt IfcLVlTTDAFCSTT* J J* 

T« 300 1 PNG4X)GWGaVTl*NKSIJCf ATVniATALATC0XATTSFGAQAG4(P14LJSl*VWTDAFCSTTA 13>4 

BO- S3 J 300 . nGKKaVBVTUUUIVATVKUTAlJtTOOMn^^ 34* 

A-l ' 301 ■ KG**0Gl*=irVTtOU:.NYAFVVCTSSLCTm^ 34 0 

A- 2 300tFf«GNC>G4KMVTU>KSlirVArV«TSPLSno*ATYSFTO 31* 



RP43 
KJ>*a40 

aaaaas 



»P43 

bpmco 

IM»»5 



VEIfVFlltAroSCTTTIKVOAlM 420 
VtMVrUfSPOSGTTTXXVOATI* 4 2a 
IFUP3SGTTT1XV0ATH 4 3V 




42 1 1 VavCPQTF SLA I VW 
421 tVPVCPQMFSLAIVN 
421 1 VPVCPOTPXLAXVN 
4 20 > VPSGPOKFSLAI V* 
420 ■ VPCCVORTSLA I VF 
420 r VPEGPOBFSLA I VN 
421iVPOGPQ*PSUhIVM 
420iVPVSPOTF!«ATVfl 



(27) 
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(51)Int. CI. 7 F 1 -r-vn- K 

C 1 2 N 5/10 C 1 2 N 9/56 

C 1 2 N 9/56 C 1 2 N 5/00 A 

(74) ^11 A 100117156 

(74)ftHA 100111028 

#m± oj* wa 

«8*SR5?S8I5rUMBr*^ 2 6 0 6 7E3E««frttWJWTrt 
«S*9R35K8PH5MW*^ 2 6 0 6 ?E3E*lc*^i*tBBWrl*l 

*^K»5fK8PmmWT*gg 2 6 0 6 *6£*3C£tt»»S3rrt 
(72)5gB£# #ff 

«*!R3?«lBmMWT*3H 2 6 0 6 IE3EttaS£*tffi3S!Frrt 
(72)»»» 'J^J* «' 

m^m^nwimnmmm 2 6 0 6 ^*a&*tp*wfrt 

F £ — A(##) 4B024 AA17 BA14 CA04 CA06 DA02 DA05 DA06 DA11 DA12 EA04 
FA17 GA11 HA03 
4B050 CC03 CC04 DD02 LL04 

4B065 AA01X AA15Y AA57X AA72X AA90X AB01 BA02 CA33 CA57 

4H003 AB03 AB19 AC08 BA12 BA19 DA01 DA05 DA17 DA19 EA12 

EA15 EA16 EA28 EB30 EB36 EC02 ED02 FA04 



